Structural requirements for TLR4-mediated LPS signalling: a biological role for LPS modifications.
Cells of the mucosal lining are the first to encounter invading bacteria during infection, and as such, they have developed numerous ways of detecting microbial intruders. Recently, we showed that epithelial cells recognize lipopolysaccharide (LPS) through the CD14-Toll-like receptor (TLR)-4 complex. Here, we identify the substructures of LPS that are recognized by the TLR4 receptor complex. In contrast to lipid A, the O-antigen does not mediate an inflammatory response; rather it interferes with the lipid A recognition. An Escherichia coli strain genetically modified to express penta-acylated lipid A not only showed reduced immunogenicity, but was also found to inhibit pro-inflammatory signalling induced by wild-type E. coli (hexa-acylated lipid A) as well as LPS from other bacteria of the Enterobacteriaceae family. Furthermore, penta-acylated LPS from Pseudomonas aeruginosa acted as an antagonist to hexa-acylated E. coli LPS, as did E. coli, as shown by its inhibitory effect on IL-8 production in stimulated cells. Hypo-acylated lipid A, such as that of P. aeruginosa, is found in several species within the gut microflora as well as in several bacteria causing chronic infections. Thus, our results suggest that the composition of the microflora may be important in modulating pro-inflammatory signalling in epithelial cells under normal as well as pathologic conditions.